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Please amend claims 1, 6, 10, 13. and 44 and please add claims 45-46 as follows: 



claims 

\ a first reaction chamber being positioned in the deposition chamber, the first (Xf£ 



l (Currently Amended) An atomic layer deposition system comprising: 
a) a deposition chamber, 

Ob) 




1 

c) 

\0 

([ 
it 
I* 

d) 

(A 
h 



e) 



d e position chamber and thot - oontains a firot roaotont opooioo, a monolayer of the 
first rcactant species being deposited on a substrate passing through the first 
reaction chamber; 

a second reaction chamber being positioned in the deposition chamber, the second 
reaction chamber comprising solid walls that contain a second reactant species 
and a seai^tnat prevents the second rcactant species from escaping* t hafcW 
positioned in tho deposition chamber, tbo oooond reaction ohonib e r oontaining -a 
second roaotant sp e cies, a monolayer of the second reactant species being 



a vacuum pump having an input that is in vacuum communication with a region 
between the first and the second reaction chambers, the vacuum oump reducing 
pressure inside the region between the first and the second reaction chambers to a 
pressure that is less th an a pressure inside the first and the second reaction 
chamber: and^/ 

a transport mechanism that transports a substrate in a path through the first 
reaction chamber and through the second reaction chamber at a constant transport 
rate, thereby depositing a film on the substrate by atomic layer deposition^ 

wh e rein a shape of at l e ast on e of tho first - and - tho second r - oaction chamb e pj i s 
chosen to oohiovo a constant e xposur e of th e substrate to a resp e ctiv e on e of th e 
first and tho sooond r e actant sp e ci e s wh e n th e transport mechanism transports the 
aubstrato in tho path through tho respectiv e on e of th e first and th e s e cond r e action 
chamber at the constant transport rato. 
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2 (Original) The deposition system of claim 1 wherein a first and a second radial edge of at 
least one of the first and the second reaction chambers is aligned to a center of the 
deposition chamber. 

3 (Original) The deposition system of claim 1 wherein at least one of the first and the 
second reaction chambers is formed in the shape of a trapezoid. 

4 (Original) The deposition system of claim 1 further comprising a processing region that 
is positioned in the deposition chamber, a surface treatment being performed on a 
substrate passing through the processing region. 

5 (Original) The deposition system of claim 1 wherein at least one of the first reaction 
chamber and the second reaction chamber comprises a plasma generator, the plasma 
generator generating a plasma in the at least one of the first and the second reaction 
chambers for plasma enhanced deposition. 

(Currently Amended) The deposition system of clanu^wherein the seal of at least one 
/ of the first reaction chamber and the second reaction chamber comprifies a oeal that is 

chosen from the group comprising a sliding scal ; and a corrugated seal, and a goo curtain. 

7 (Original) The deposition system of claim 1 wherein at least one of the first reaction 

chamber and the second reaction chamber comprises a differentially pumped interface. 
» > 

8 (Original) The deposition system of claim 1 wherein the first reaction chamber 

comprises a first gas injection manifold and the second reaction chamber comprises a 
second gas injection manifold, the first and the second gas injection manifolds providing 
a respective one of the first and second rcactant species to the first and the second 
reaction chambers. 

9 (Original) The deposition system of claim 1 wherein the first reaction chamber and the 
second reaction chamber transport relative to the substrate. 

1 0 (Currently Amended) An atomic layer deposition system comprising: 
a) a deposition chamber; 
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b) a first reaction chamber frfifpfl posi tioned in the deposition chamber, the first 
reaction chambe r comprising solid walls that contain a first reactant species and a 

Conpnefnq cttieae^ore: of-ct &{dinq <5czU and a- Qorruqa&sd &&i f 

seal tnatf prevents the first reactant species ftrim escaping, that io positioned in th<i 
deposition chamb e r, the first reaction ohambormontaining a fin&t reactant opooio^ 
a monolayer of the first reactant species being deposited on a substrate passing 
through the first reaction chamber, 

c) a second reaction chamber being positioned in the deposition chamber, the second 

reaction chamber co mprising solid walls that contain a second reactant species 

~ WTPf^W ctff&zzt cnzrfa &idit?q cc corrue&f^ s&zJ 

and a seal that prevents the second reactant species from escaping, fl xa-w J 

pooitionod in the deposition chamber, the second reaction chamb e r containing a 
second reactant sp e cies, a monolayer of the second reactant species being 
deposited on a substrate passing through the second reaction chamber; 
<0 a vacuum p ump having an input that is in vacuum communication with a region 
between t he first and the second reaction chambers, the vacuum pump reducing 
pressure inside the region between the first and the second reaction chambers to a 
pressure that is less than a pressure inside the first and the second reaction 
chamber; 

e) a processing region that is positioned in the deposition chamber, a surface 
treatment being performed on a substrate passing through the processing region; 
and 

f) a transport mechanism that transports a substrate in a path through the first 
reaction chamber, through the second reaction chamber, and through the 
processing region, thereby depositing a film on the substrate by atomic layer 
deposition. 

0 

1 1 (Original) The deposition system of claim 10 wherein a shape of at least one of the first 
and the second reaction chambers is chosen to achieve a constant exposure of the 
substrate to a respective one of the first and the second reactant species when the 
transport mechanism transports the substrate in the path through the respective one of the 
first and the second reaction chamber at a constant transport rate. 
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12 (Original) The deposition system of claim 10 wherein at least one of the first reaction 
chamber and the second reaction chamber comprises a plasma generator, the plasma 
generator generating a plasma in the at least one of the first and the second reaction 
region, for plasma enhanced deposition. 

yr (Currently Amended) The deposition system of ctaifn 1 0 wberein the seal of a t least one 
/ of the first reaction chamber and the second reflation chamber comprisos a seal that is 

chosen from the group comprising a sliding seal T and a corrugated seal , and a gaa ourtain . 

14 (Original) The deposition system of claim 10 wherein at least one of the first reaction 
chamber and the second reaction chamber comprises a differentially pumped interface 
that maintains a partial pressure in the at least one of the first and the second reaction 
chambers. 

15 (Original) The deposition system of claim 10 wherein the first reaction chamber 
comprises a first gas injection manifold and the second reaction chamber comprises a 
second gas injection manifold, the first and the second gas injection manifolds providing 
a respective one of the first and second reactanl species to the first and the second 
reaction chambers. 

16 (Original) The deposition system of claim 15 wherein a shape of a respective one of the 
first and the second gas injection manifolds is chosen to provide a substantially constant 
flow of reactant species as the substrate passes through a respective one of the first and 
the second reaction chambers. 

17 (Original) The deposition system of claim 10 wherein the processing region is formed in 
a shape that causes a substantially constant exposure of the surface treatment being 
performed on the substrate passing through the processing region. 

18 (Original) The deposition system of claim 10 further comprising a plasma generator that 
generates a plasma in the processing region, the substrate passing through the processing 
region being exposed to the plasma, thereby performing the surface treatment. 
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1 9 (Original) The deposition system of claim 1 8 wherein the plasma generator comprises a 
magnetron that sputters a metal layer on the substrate passing through the processing 
region. 

20 (Original) The deposition system of claim 18 wherein the plasma generator comprises a 
downstream plasma generator that is remotely located relative to the deposition chamber. 

2 1 (Original) The deposition system of claim 10 fhrther comprising an ion gun that 
generates an ion beam in the processing region, the ion beam striking the substrate 
passing through the processing region, thereby performing the surface treatment. 

22 (Original) The deposition system of claim 10 further comprising an electron gun that 
generates an electron beam in the processing region, the electron beam striking the 
substrate passing through the processing region, thereby performing the surface 

♦ 

treatment, 

23 (Original) The deposition system of claim 10 further comprising an U V radiation source 
that generates UV radiation in the processing region, the UV radiation striking the 
substrate passing through the processing region, thereby performing the surface 
treatment 

24 (Original) The deposition system of claim 10 further comprising a substrate support that 
supports the substrate as the transport mechanism transports the substrate in the path 
through the first reaction chamber, through the second reaction chamber, and through the 
processing region. 

25 (Original) The deposition system of claim 10 wherein the first reaction chamber, the 

■ 

second reaction chamber, and the process chamber are transported relative to the 
substrate. 

26 (Original) The deposition system of claim 10 further comprising a third and a fourth 
reaction chamber that are positioned in the deposition chamber. 
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27 (Original) The deposition system of claim 26 wherein the third reaction chamber 
contains the first reactant species and the fourth reaction chamber contains the second 
reactant species, a monolayer of the first reactant species being deposited on a substrate 
passing through the third reaction chamber and a monolayer of the second reactant 
species being deposited on a substrate passing through the fourth reaction chamber. 

28 (Original) The deposition system of claim 26 wherein the third reaction chamber 
contains a third reactant species and the fourth reaction chamber contains a fourth 
reactant species, a monolayer of the third reactant species being deposited on a substrate 
passing through the third reaction chamber and a monolayer of the fourth reactant species 
being deposited on a substrate passing through the fourth reaction chamber. 

29 (Original) The deposition system of claim 10 wherein the transport mechanism 
transports a substrate in the path at a substantially constant rate. 

30 (Original) The deposition system of claim 1 0 further comprising a port for transporting a 
substrate into and out of the deposition chamber. 

♦ 

3 1 (Original) The deposition system of claim 1 0 wherein a pressure in the deposition 
chamber is chosen to direct reactant gas and by-product gases away from the first 
reaction chamber and the second reaction chamber. 

32 (Withdrawn) A method of atomic layer deposition, the method comprising: 

a) transporting a substrate through a first reaction chamber containing a first reactant 
species, thereby' forming a monolayer of the 5m reactant species on the substrate; 

b) transporting a substrate througha secondare action chamber containing a second 
reactant species, thereby formin^rfnonolayer of the second reactant species on 
the substrate; and 

c) transporting a substme/fftrough a processing region, thereby performing a surface 
treatment on thesrfbstrate. 

33 (Withdrawn) xhe method of claim 32 wherein the transporting the substrate through the 
processing reridn is preformed before the transporting the substrate through the first 
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reaction chamber and before the transporting the substrate through the second reaction 
chamber. 

* 

34 (Withdrawn) The method of claim 32 wherein the transporting the substrate through the 
processing region is preformed after one of the transporting the substrate through.the'first 
reaction chamber and the transporting the substrate through the second reaction chamber 
and before the other of the transporting the substrate through the first reaction chamber 
and the transporting the substrate through the second reaction chamber.^ 

35 (Withdrawn) The method of claim 32 wherein a substrate is tran^orted through at least 
one of the first and the second reaction chambers at a substantially constant rate. 

36 (Withdrawn) The method of claim 32 wherein the transporting the substrate through the 
processing region comprises exposing the substrate Va plasma, 

37 (Withdrawn) The method of claim 32 whereiivme transporting the substrate through the 
processing region comprises e^sin^ the^ubstrate to an ion beam. 

38 (Withdrawn) The method of claim 32/Wherein die transporting the substrate through the 
processing region comprises exposing the substrate to electron beam radiation. 

39 (Withdrawn) The method of claim 32 wherein the transporting the substrate through the 
processing region comprise exposing the substrate to UV radiation. 

./ 

40 (Withdrawn) The method of claim 32 wherein the transporting the substrate through the 
processing region comprises exposing the substrate to a non-reactive gas. 

41 (Withdrawn) /The method of claim 32 wherein the transporting the substrate through the 
processing/region modifies a sticking coefficient on a surface of the substrate. 

42 (Withdrawn) The method of claim 32 wherein the transporting the substrate through the 
processing region activates a reaction on a surface of the substrate. 

43 /( Withdrawn) The method of claim 32 wherein the method of atomic layer deposition 
deposits a seed layer on the surface of the substrate for sputter deposition. 
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44 (Currently Amended) An atomic layer deposition system comprising: 

a) means for transporting a substrate through a first reaction chamber comprising j 

solid walls that contain a first reactant species arid a seaLthat prevents thafirst toffaapfA 
reactant species from escaping oontnininp a fifrt^ e a e taa fr sp e c i es, thereby fanning K ^ aA 
a monolayer of the first reactant species on the substrate; 

b) means for transporting a substrate through a second reaction chamber comprising n _ y 




J 



second reactant species from escaping oontaininp a ocoond roaotnnt flpooios , CffriM^&l 
thereby forming a monolayer of the second reactant species on the substrate; end 

c) means for evacuate a region between the first and the second reaction chambers 
to a pressure that is less than ajyessure insufethe first and the second reaction 

d) means for transporting a substrate through a processing region* thereby 
performing a surface treatment on the substrate. 

45 (New) The deposition system of claim 1 wherein the region between the first and the 
second reaction chambers comprises an interface between the first and Ihe second 
reaction chambers. 

■ 

46 (New) The deposition system of claim 1 0 wherein the region between the first and the 
second reaction chambers comprises an interface between the first and the second 
reaction chambers. 
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